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The Cambrian
Explosion
Simon Conway Morris
What is it? Many things, but all
connected to the emergence of
the principal metazoan phyla, 
that is the assembly of the
triploblastic body plans in three
superclades — deuterostomes
(you and sea-urchins),
ecdysozoans (worm, flies and, oh
yes, penis worms), and
lophotrochozoans (annelids,
brachiopods, molluscs). Its two
most obvious manifestations in
the fossil record are skeletons 
and complex trace fossils.
When did it happen? Very
precise chemical measurements
of U and Pb in the mineral zircon
show the Cambrian began 
about 543 million years ago, but
the explosion takes millions of
years to get going. Add in the
evolutionary events before 
the Cambrian and maybe 
there are 50 million years to 
play with.
So is it an explosion? Yes and
no. Relative to Earth history it 
is rapid, but remember bats 
and whales can evolve from 
something like a shrew in 
less time.
Can I actually see it? Of course,
but stick to the superb examples
of soft-part fossil preservation.
They span a good part of the
Cambrian, notably the Lower
Cambrian Chengjiang (China) and
Sirius Passet (Greenland), as well
as the classic Burgess Shale.
Wasn’t the Cambrian full of
weird phyla? Actually these
Burgess Shale-type ‘oddities’ are
of key importance because they
allow us to see how the metazoan
body-plans were assembled, both
in a functional and ecological
context.
Don’t molecular clocks explode
the Cambrian explosion? It’s not
so simple. Molecular clocks point
to a prior history, however the
proposed range of ages is
enormous — hundreds of millions
of years. The animals are
inconveniently cryptic, and ideas
that they were like living larvae 
or tiny interstitial dwellers
(meiofauna) run into difficulties.
Metazoans probably do have a
deeper history, but they were
perhaps analogous to ciliates,
living in a microbial world. So the
Cambrian explosion, when it
happened, was real.
What about Snowball Earth? If
the Earth completely froze over
then it would have induced 
severe evolutionary bottlenecks.
But the glaciations were severe,
not global. And given the ice
melted about 50 million years
before the Cambrian explosion
isn’t that a rather odd sort 
of trigger?
S.J. Gould says re-run the
Cambrian explosion and next
time no readers of Current
Biology? Hardly. You can re-run
the tape of life as often as you like
and the end result will be much
the same. Evolutionary
convergence, and if you are
interested I can give you
examples across the board —
camera-eyes, big brains, olfaction,
myoglobin, agriculture — ensures
that to the first approximation,
what can happen in evolution will
happen. Put another way, humans
are inherent in the Cambrian
explosion.
Where can I find out more?
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